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Part One. 


INTRODUCTION. 

Analysis of the Solar Spectrum and the Influence of its Component 
Parts upon the Eyes. 

Variations in the Actions of Solar Light. 

The influence of Local Conditions upon Sun Glare. 

Sun Glare Direct and Reflected. 

The Varying Exposure of General Workers in Different Trades 
to Sun Glare. 


Consideration of Glare as it concerns those Engaged in Aviation 
both by Day and Night and the Dual Problem thus Exposed. 


THE problem of sun glare as experienced in tropical and sub- 
tropical countries has ever been of sufficient prominence to merit 
consideration. The law that postulates the adaptation of structure 
to function, has by the process of evolution, largely eliminated 
the natural inhabitant from the issue, though not entirely. Suc- 
cessful conquest and colonization, has spread the dwellers in the 
West over the territories of the Middle East and East, to deal not 
only with the problems of government, but also to engage in 
combat the endemic and epidemic diseases of these lands, and 
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to struggle with a surfeit of heat and of light, completely out of 
all keeping with their normal environment. Swift transport by 
land and sea, and more particularly by air, has by its unchecked 
haste, cut down the gradual change in each succeeding East-bound 
day, and thrown therefore a greater climatic strain upon the 
traveller. 

The Solar Spectrum.—Within the bounds of the solar spectrum 
are rays both visible and invisible. The visible group have a wave 
length varying between 8,000 A.U. and 3,800 A.U. The invisible 
components are represented by waves above and below this group 
with the chemically acting ultra-violet at the short and the infra- 
red heat producing rays at the long end. 

We have thus three solar spectral functions with which to 
contend, namely, chemical activity, light and heat. 

Examination of the literature devoted to the study of the ocular 
effects which can be induced through the agency of the invisible 
spectrum, shows immediately, how wide has been the field of 
investigation. 

The Ultra-Violet Spectrum.—Widmark'! in 1889, linked the 
condition, later named ‘‘photophthalmia”’ by Parsons,? with the 
shorter ultra-violet rays, and thus was the first to establish its 
aetiology. He demonstrated that ultra-violet rays emanating from 
a carbon arc of 1,200 c.p. caused conjunctivitis, desquamation of 
epithelium, corneal opacities and lenticular changes in rabbits’ 
eyes. Later, Birch-Hirschfeld demonstrated retinal changes with 
vacuole formation in the ganglion cells. 

Experimenting also with rabbits, Parsons and Martin? showed 
that marked changes in the anterior capsule of the lens could be 
effected, and their findings were in agreement with those of Hess. 

Stewart Duke-Elder* considers that the longest wave lengths, 
‘‘by increasing molecular movement produce mainly thermal 
effects, while the shorter ones, whose frequencies correspond to 
the intra-molecular oscillations, by increasing atomic motion, 
produce molecular disintegration with consequent photo-abiotic, 
photo-chemical and photo-molecular changes.”’ 

For the production of effect, absorption must take place. 

Histologically, W. S. and P. M. Duke-Elder® have given a 
detailed description of corneal, lenticular, and retinal changes, 
as a result of the influence of short wave light upon rabbits’ eyes. 
The area of greatest corneal damage was situated centrally. 

Lenticular disturbance was confined chiefly to the periphery, 
and a special alteration of the epithelium, described as an ‘‘epithe- 
lial wall’? was emphasized. Retinal changes which included 
disintegration of ganglion cells and vacuole formation were met 
with. Nuclear changes were in excess of cytoplasmic changes ; 
a point at variance with the findings of Verhoeff and Bell. 
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Cortese® working with ultra-violet rays found that the absorption 
of these rays by the refracting media, represented the major part 
of their action. 

The Infra-Red Spectrum.—Hoffman,”*® researching upon the 
effects of infra-red rays upon rabbits, employed wave lengths of 
from to 1,700un. Four minutes irradiation caused lenticular 
opacity and also destruction of the chromataphores in iris and 
ciliary body. Weak irradiation with short waves of the infra-red 
group, produced changes mainly in retina and choroid. Long 
waves of the infra-red spectrum, produced damage to the circu- 
lation and to the tissues of the lids and anterior part of the eyeball. 
The ultra-violet rays, in his opinion, only seldom reached the 
retina, owing to the extensive absorption of them by cornea and 
lens. 

Kranz? maintains that the action of the infra-red rays is founded 
on transmission into a thermal form of energy. He asserts that 
he is not in agreement with the views held at one time by Vogt 
who attributed to the infra-red spectrum an unknown but possibly 
chemical action. 

The Visible Spectrum.—Sun glare as manifested by the visible 
ray group is responsible for photophobia, lacrymation, conjunc- 
tival irritation resulting in blepharospasm, pupil contraction, and, 
according to Ferree, fatigue of the extra-ocular muscles. 

Permanent intra-ocular damage, according to Hoffman’s ex- 
periments, does not occur from exposure to visible light, but 
Herzog” in 1898, carrying out tests in Leber’s laboratory, produced 
cataracts in three fully grown rabbits. Ultra-violet rays were 
excluded by numerous layers of glass and infra-red rays by a filter 
of alum solution. Prolonged irradiation was, however, necessary 
in order to produce these results. 

According to Langley solar rays reach the earth in the following 
percentages :— 


Per 
cent. 


(i)  Ultra-Violet ... 
(ii) Violet... 40 
(iv) Green-Blue 
(v) Yellow... ve 68 
(vii) Infra-red 


The following table sets out the several functions of sun light 
and the physiological and pathological conditions that it is capable 
of producing (Castellani). 
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Variations in Actions of Solar Light. 


' Solar Light. Visibility. Action. Disease. 


Heat. i. Infra-red Invisible 
Red Visible || Hest Pleat 
Luminous Orange Glare 
Rays Yellow Visible Illuminating Headache 
Green Night- 
blindness 


Chemical. Blue Stimulating and 
Indigo Visible anti-rachitic. 
Violet In large doses, — 

: ion 
irritant and tis- 
sue destroying 


The intensity of glare depends upon season, atmospheric con- 
ditions, and the composition of the landscape either immediate or 
remote. 

Glare in Iraq.—In Iraq the soil consists chiefly of infinitely fine 
fawn-coloured mud, there is little true sand. Over the desert on 
certain days hangs ‘‘mirage.’’ (See photographs No. 1 and 2.) 

White buildings increase glare considerably. Vegetation gives 
remarkable relief. 

Iraq sunlight is considered low in its ultra-violet properties and 
relatively high in infra-red light. In this country the process of 
skin pigmentation is slow. (See Chart I, p. 597.) : 

Classification of Glare.—It is important to consider sun glare 
apart from its analytical make-up and to distinguish between : 

(a) Atmospheric glare. 

(b) Reflected glare. (i) Direct ground ; (ii) Lateral. 

(a) Atmospheric glare if we exclude the direct rays of the sun, 
causes relatively little trouble. The unbroken expanse of sky, 
generally cloudless, evenly receives the light and reduces the 
general intensity to an amount within the bounds of ocular 
tolerance. 

There is however much variation in this direction and it is un- 
questionably more difficult to face a general atmospherical glare 
on certain days. It is said by Gibbs and others that with an equally 
clear sky it is possible to have ‘‘actinic’’ and ‘‘non-actinic’’ days, 
though the reason for this difference is not understood. 

(b) Far more troublesome is reflected glare. The truth of this 
is immediately evident if one employs the simple test of holding 
the hand across the face just below the eyes, and parallel with the 
ground. The relief afforded upon a day when strong glare is 
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PHOTO No. 1. Machines of No. 55 Bombing Squadron over the 
hills towards Sulamania, foothills and plains in the distance. 


R.A.F. Official copyright reserved 


Puoto No. 2. Machines of No. 55 Bombing Squadron 


over typical Iraq desert. 
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present is immediate, while the discomfort returns directly the 
protecting hand is removed. Lateral glare can be readily appre- 
ciated though in a more modified degree. This may be proved by 
wearing a pair of moderately dark anti-glare neutral-tint goggles 
without side pieces, and while standing in a glare area covering up 
the unprotected lateral spaces with the hands, once again a dif- 
ference and feeling of relief from light reduction is experienced. 

Classification of Workers.—It is necessary now to give con- 
sideration to the influence of the glare factor upon workers in those 
various occupations which, by their linking form the chain of 
adminstration overseas. 

Broadly speaking a classification may be set out as follows : 

1, Indoor Workers.—Clerks (Accountant and general duty); 
nursing sisters; fitters aero engine; riggers; wireless operators. 

2. Outdoor Workers.—Pilots; aerial gunners; armoured car 
crews; motor transport drivers. 

Now the worker in offices overseas has perforce to spend much 
of his time in artificial light, the architecture of the buildings in 
which he must pass his morning hours, is as a rule of such a 
character that unrestricted daylight cannot reach him. The size 
and position of windows, and the breadth and setting of sheltering 
verandahs, constructed as they are to reduce internal temperatures, 
demand the use of artificial light. Thus alternate stimuli by glare 
and by artificial light, go with him in the process of his daily 
duty. So also with others whose work demands confinement in 
closed or partially closed buildings. 

A glance at the several trades classified will suggest the various 
ocular strains associated with each group. While including pilots, 
armoured car crews and drivers of motor vehicles under the 
heading of outdoor workers, it must be appreciated that this is 
but relative, and that a fair proportion of the day is always spent 
within buildings of the type already described, but the ration of 
exposure to sunlight compared with artificial light is definitely 
increased in these cases. 

Sun Glare and Aviation.—So rapid have been the advances 
towards the perfection of aircraft considered from the standpoint 
of construction and engine power, that it is necessary always to 
direct attention upon the human factor, and the ability of man to 
master successfully, machines of many designs and sizes capable 
of outstanding air speeds. 

There must be a fine co-ordination between eye, limb, and a 
rapidly analytical brain. 

It has been shown in the past, that disturbance of the ocular 
muscle system, may readily cause defective judgment of distance 
where the landing of aeroplanes is concerned, especially those 
in which the stalling speed is relatively high. It has been found 
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for example, that pilots suffering from an ocular fatigue of suf- 
ficient amount to produce a palpable exophoria, tend to reduce 
their gliding angle too soon, and this action, if sufficiently pro- 
nounced, may bring about serious mishap. 

There are many instances that can be cited which show how an 
unconscious alteration in ocular muscle balance may produce gross 
errors in visual judgment. To offer an example, the case may be 
quoted of the pilot stationed in Irag, who, after long experience of 
the aerodrome where he was stationed, suddenly for no reason that 
he could give, proceeded to ‘“‘flatten out’? his machine several 
feet too high, and landed in the ditch at the far side. He was found 
‘ to be suffering from a very weakened power of convergence and a 
marked exophoria as revealed by the standard tests. A course of 
eye training after a preliminary period of leave, enabled him to. 
resume successfully his flying duties. 

In view of cases such as these the problem of sun glare assumes 
a new aspect. Does its prolonged influence undermine the accuracy 
of visual judgment ? 

What are the fatigue factors that may be attributed indisputably 
to ite penes and made apparent when flying either by day or 
night 

fn day flying the outstanding visual essentials are good visual 
acuity and sound visual judgment. Night flying demands a more 
delicate visual perception from many standpoints, it postulates 
a normal, or super-normal light sense, it calls for the accurate 
interpretation of coloured flares, or lamp signals, it demands the 
full faculty of visual adaptation. Not only then must central vision, 
with binocular co-ordination be of a high standard, but also the 
retinal periphery must be fully responsive to many and varied 
stimuli. 

Is it possible that sun glare prolonged from summer to summer 
can, through its constant and unnatural intensity, produce a dulling 
of the retinal perception and thereby affect detrimentally the re- 
actions and responses of the night pilot? 

Alterations of vision and of the visual mechanism which in- 
fluence the manoeuvres associated with aviation by day and night 
may be divided into :— 

A. Intra-ocular. 

(1) Visual Acuity (developing myopia, advancing astigmatism, 
etc.). 

(2) Accommodation. 

i. Spasm :—causing change in size of objects. (Macropsia). 

ii. Fatigue :—causing also alteration in size of objects. 
(Micropsia.) 

‘iii. Irregular action:—causing tendency to a transient 

astigmatism of low degree as a result of sectional spasm 

or fatigue. (This is much questioned by some authorities). 


} 
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(3) Retinal. 
Alteration in :—(a) Fields of vision. 
(b) Form Sense. 
(c) Light Sense. 
(d) Colour Sense. 


B. Extra-ocular. 
1. Spasm of Convergence.=Esophoria. 
2. Fatigue of Convergence. = Exophoria. 


3. Other disorders of the extra-ocular muscle system, ¢.g., 
Cyclophoria, Hyperphoria, etc. 


C. Cerebral. 

Loss of the power to concentrate, producing ocular muscle 
imbalance, or weakening of the desire for binocular vision (fusion 
sense) either slowly progressive or of relatively. sudden onset. 

This classification embraces a wide area, but it has been set 
down in the manner shown because it covers to a very great extent 
the scope of the experimental work which follows. 

The visual problems of day and of night flying are embraced 
within its range, and the manner of their experimental investigation 
and the nature of the results which have been compiled will now 
be considered. 


Part Two. 


EXPERIMENTAL INVESTIGATION. 
Discussion on the Tests Employed and on the Technique Followed 

| —Visual Acuity, Accommodation and Convergence — The 
Cover Test—The Bishop Harman Test—-and the Phorometer 
Test. 

Tests for Light Sense as Revealed by the Birch-Hirschfeld 
Lichtsinnpriifer and the Clement Clarke Apparatus. 

Examination by the Bjerrum Screen and by the Cargill Perimeter. 

The Test of Pulse Response. to Fatigue and the Reason for its 
Inclusion. 

Consideration of the Diet Factor, Smoking, Colour of Eyes and 
Other Details. 


In a maze so intricate and intersected by pathways so indefinite 
as to their ultimate termination, it is not possible in the first 
instance to assign to each its relative significance. Many directions 
must be pursued and at the beginning none may be considered of 
such minor importance in the general design, as to be wholly 
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neglected. Thus in the process of this investigation, the tests 
employed will be found to embrace a wide field, so that when 
interpretation is placed upon the results obtained, fallacy and 
misconception may not endanger the issue. 

The first concern was the choice and grouping of cases selected 
for examination. How many should be called upon, and from what 
departments ? How often should re-examination be carried out ? 

Method of Selection of Cases.—The optimum conditions seemed 
to be satisfied by taking (where possible), ten to twenty individuals 
from each of the several departments and subjecting them to a 
series of what may be called ‘‘routine tests’’ at intervals of roughly 
one month throughout summer and winter, thus keeping under 
observation over a 100 members of the local population. They 
differed in their employment, differed in their period of overseas 
service and differed in their attitude regarding the use of anti-glare 
glasses. In short, they were normal people, living the normal 
Iraq day after their own fashion. As time went on it was found 
impossible to hold fast to the monthly routine, owing to absence 
on duty, or on leave, to illness and to aerial mishap, but the process 
was adhered to as closely as possible. 

The selection of cases fell under the following groups shown 


in alphabetical order: — 


(a) Aerial Gunners. 

(b) Armoured Car Crews. 

(c) Clerks (Accountant and general duty). 
(d) Fitters Aero Engine. 

(e) Motor Transport Drivers. 

(f) Nursing Sisters. 

(g) Pilots. 

(h} Riggers Aeroplane. 

Wireless Operators. 


If reference be made to the Tables A, B and D, the-character 
of the tests made will be apparent. In many instances their nature 
is well recognized and no discussion on technique is called for, but 
some are less common and thus demand a passing consideration. 

Accommodation.—Regarding the measurement of accommoda- 
tion, it should be understood, that the readings represent distance 
from the corneal surface recorded with the unaided eyes or eye, 
and not distance from the anterior focal plane. A form of Princes’s 
Rule was employed, and fine print was set in the moveable slide. 
A shield on each wing of the face piece made it simple to occlude 
the vision from one eye while making uni-ocular estimations. 
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The power of convergence was tested by the same apparatus, a 
vertical stick acting as the object for fixation. 

The Cover Test.—The cover test is too well known to call for 
any description. 

The Red Green Test.—Phorometer Test.—The Red Green test, 
always employed in the Royal Air Force when the ophthalmic 
problems of flying arise, is, of course, an instrument in fairly 
common use, and its value in the estimation and analysis of ocular 
muscle imbalances (heterophorias, etc.) is well known. Two strips 
of glass (one red and one green) half an inch wide and about four 
inches long are superimposed, or set end to end.(depending upon 
the visual plane under test). Two sides of a square box are used 
for the setting of the glass strips, and within the box is an electric 
lamp the light from which is diffused through a porcelain glass 
plate before it comes to the coloured strips. The observer wears a 
pair of spectacles (reversible) containing in one chamber a red 
glass, and in the other a green glass. Now it is essential that the 
spectacles are made of the same glass as that on the box, and 
it must be such that red neutralizes green and vice versa, for this 
is a dissociation test, and everything hinges upon this point. Tests 
are made at 20 feet. 

Readings may be recorded in inches, centimetres, or prism- 
dioptres of displacement when a phoria has been demonstrated. 
If the movement is only slight the result is noted asa ‘‘tendency.”’ If 
the red glass is before the right eye and the red strip over the green 
strip set in the box moves towards the left, the condition is of course 
an exophoria, and one of varying degree from simply a ‘‘tendency”’ 
as noted, to several inches or even feet in the case of extreme fatigue 
and facile dissociation. 

The Bishop Harman Test.—Bishop Harman’s Diaphragm Test 
is an instrument requiring some explanation. A photograph is 
shown of the modification used in the Royal Air Force (see 
photographs No. 3 and 4). The instrument gauges the ‘‘desire’’ 
for binocular vision under increasing binocular strain. Variation 
in pupil distance is allowed for. The readings taken from the scale 
over which runs a pointer, are easily recorded. They represent an 
arbitrary calculation and the value of the results lies in the fact 
that any reading above ‘‘4’’ demonstrates a definite weakness in 
the power of binocular fixation. To apply the test. The pupil 
distance is first measured and set on the P. D. scale. The face piece 
is now placed against the observer’s upper lip just below the nose. 
The diaphragm, near the other end, is fully open. The printed card 
at the extreme end is clear to both eyes together, and to each eye 
separately. The subject is asked to watch closely the printed matter 
(for simplicity 1, 2, 3, 4, 5, 6, 7 in a row) while the diaphragm is 
being closed by turning a screw at its side, and to state directly he 
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PHOTO No. 3. The Bishop Harman Diaphragm Test. 
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notes a crowding of the middle numbers (esophoria) or a separating 
of them with the interposition of a black bar (exophoria). The 
readings are made in this fashion, ‘‘bar at 2,’’ ‘‘crowding at 1,”’ 
“uni-ocular at 10’’ and so on. This is an exceptionally valuable 
and delicate test for binocular co-ordination and early fatigue of 
the fusion sense. 

Dark Room Experiments.—The tests in the dark room were 
initiated to discover whether or not sun glare influenced the ocular 
reactions to controlled light stimuli. The room used for the pur- 
pose was tested by exposing photographic films within it for 
varying periods—after the lapse of five minutes, reaction, due to 
light, took place in a section of film exposed. 

Two types of instrument were used, namely the Birch-Hirschfeld 
Lichtsinnpriifer and the Clement Clarke threshold and light-sense 
test. 

The Birch-Hirschfeld, Apparatus.—This apparatus is illustrated 
in photograph 5. 

A rheostat controls the primary light source. A small frosted 
electric lamp is fixed into a tube at the back of the instrument. It 
throws light through a variable diaphragm and evenly illuminates 
a round porcelain glass plate. Just in front of this is a pair of 
grooves for sliding into position certain metal stencils, (in this 

Diaphragm 


control lever. 
oe oe G 


Rheostat 


R.A.F. Official copyright reserved 


Puoto 5. The Birch-Hirschfeld Lichtsinnprifer showing 
Goldberg Wedge in place, *‘G."’ 
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series of tests only the stencil containing five small circles placed 
as the five on a die, or domino was used) while in front of this 
a further pair of grooves are placed for the reception of two oblong 
frames. These frames, which hold glass of varied type, are capable 
of movement from side to side, and the amount of this movement 
is controlled by a ratchet. Now these slides are of two kinds. One 
is composed of glass giving finely graded shading from a very 
light neutral down to what might be described as completely black 
(the Goldberg Wedge), the other holds squares of glass, the first 
being red, the next blue, then dark, medium and light smoke. 

In setting the instrument the rheostat control is brought to a 
higher resistance than that coming from the electric supply as 
otherwise the small bulb gives too great an illumination thus 
spoiling the delicacy of the test (voltage 220 rheostat beyond 260). 

In order to make the experiments as standardized as possible, 
all cases were retained in the main ophthalmic room out of the 
glare for ten minutes, as some of them had a long way to come 
during the early part of the day and the protection offered by the 
available transport differed. The tests set down in Table A were 
next carried out. Then the subject was admitted to the dark room 
which was lighted for the purpose of explaining the nature of the 
experiment, by one 18 c.p. bulb. A further pause of five seconds 
being made the light was then snapped off. 

Methods of Examination.—First ‘‘light minimum’ and then 
‘light difference’? were examined, but it soon became apparent 
that the grading was too coarse to be of value and the readings 
were all discarded. 

The examination with the Goldberg Wedge followed. The slide 
was run into position with the diaphragm (for the purpose of this 
test) closed. As soon as the light shaded end of the wedge covered: 
the five illuminated holes, the observer was asked to state the 
number of spots of light he saw, and this was recorded by repeating 
to an assistant in the main room. The slide was moved across 
from left to right until it engaged the first rachet, and a further 
reading taken and so on. A pause of five seconds came with 
each movement. When, owing to the steadily diminishing illu- 
mination, all the spots of light had vanished, the reading ceased. 
The next slide was now run into position, and a similar routine 
ensued. The diaphragm now came into use. It was found that 
only in exceptional cases was there appreciation of red or of blue 
when the diaphragm was closed. The method of examination there- 
fore differed from that with the Goldberg Wedge. When the red 
glass was in place a pause of five seconds was made. If nothing 
was seen, the diaphragm was opened one ratchet, and after a 
further pause of the same time, another ratchet. The number of 
spots were revealed. (Method of recording see Tables B and C.) 
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In succession, readings for blue, dark, medium, and light smoke 
were taken. ~ 

The Clement Clarke Test.—This apparatus, at present in its 
first experimental stage, was designed for the author for the estima- 
tion of light minimum and of light difference. (See photographs 
No. 6 and 7.) 

At one end of a hollow tube (the big end) is placed the source 
of light—this can be controlled by a double rheostat. The electric 
lamp light source is attached in such a way that adjustments may 
be made by means of three screws to permit of an even diffusion 
of light. Within its enveloping tube the instrument is divided 
through its long axis into two separate chambers, presenting 
thereby a dual light source to the observer. 

Now it is possible by means of a stencil passed through a slot 
at the position noted (B) in the photograph to occlude one source 
called the‘‘permanent source,’’ and to allow light to pass only 
through the other, or ‘‘variable source,’’ so called because its 
light valuecan be altered through the action of a camera diaphragm. 

The observer sits opposite an opal circular glass window roughly 
2°5 in. diameter. About this window a large circular wooden disc 
can be made to revolve (D in photograph 6) in such a fashion that 
three apertures containing glass of different neutral (smoke) den- 
sities may be interposed between it and the observer. A fourth 
aperture in the wooden disc is freely open. 

Thus are there six (including the rheostat and diaphragm) 
methods of altering the strength of light from the original source. 
The diameter of the circular apertures in the wooden disc are 
about 4 in. in each case. A wooden screen (A) separates the observer 
from any diffuse light not directed down the two compartments 
within the tube. 

Method of Examination.—The technique of using the apparatus 
was as follows: The stencil which was shaped so as to occlude 
the ‘‘permanent light source’’ was set in position, and the darkest 
tinted glass disc rotated into place before the opal glass window. 
The rheostat was set to half way. When the principle of the tests 
was grasped by the observer, the room was thrown into darkness 
and a minute’s pause recorded. Because of the extreme heat ex- 
perienced in the dark room in summer, adaptation time had of 
necessity to be considerably restricted. 

The light source was then switched on and the diaphragm con- 
trolling the “‘variable source’ opened one point every five seconds. 
If the light became visible to the observer the diaphragm reading 
was taken. Sometimes with so great a light reduction nothing 
could be seen and a ‘‘nil’’ record therefore made. The experiment 
was repeated with the other, lighter shaded glass discs, and with 
the empty frame, and further records made (see Table D). These 
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PuoTto No.6. The Clement Clarke Light Sense and Threshold 
Test, note the Stencils (Cross and. Clocks). Note the protecting 


screen ‘‘A,’’ the permanent source occluding stencil ‘‘B,’’ the 
diaphragm control ‘‘C,"’ and the rotating disc ‘‘ D.”’ 


Official reserved 
Puoto No. 7. Another view of the Clement Clarke apparatus 


showing more clearly the Stencils placed against the apparatus 
and the double Rheostat. 
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results demonstrated the ‘‘light minimum”’ reaction for the particu- 
lar case under test. 

To estimate the ‘‘light difference’’ reaction, the stencil was 
removed and thus gave freedom to fight passing down the ‘‘per- 
manent source chamber,’ so that now two separate sources of 
light could be seen at the observer’s end of the apparatus. [nto 
the path of the variable ‘light source was slipped a stencil 
representing either a ‘‘plus’” or a ‘multiplication’ sign. (See 
photograph of stencils propped against the instrument.) 

The movements of diaphragm and rotating disc were repeated 
exacily as before and recorded. The appreciation of ‘‘light dif- 
ference’? came of course with the accurate interpretation of the 
stenci) figure, showing that a greater proportion of light was 
passing through the variable source owing to diaphragm aperture 
increase, than through the permanent source, Finally a stencil 
punctured with 12 holes placed in circular fashion to represent the 
hours on a clock face was used. This stencil had also a single 
radius composed of small holes set in a line, which did duty for 
an hour hand. (See photograph No. 7). The previous routine 
was carried out and a record taken showing in each case the 
moment of appreciation of the ‘‘hours’’ and of the ‘“‘hour hand,” 
and of the time demonstrated. 


Perimetry 


The Bjerrum Screen.—Readings with the Bjerrum screen were 
taken in order to investigate the state of the central visual field 
after varying periods of duty in the country. Charts were plotted 
from readings taken at 1,500 mm, a distance giving the opti- 
minimum conditions for illumination (it will be noted on inspecting 
the charts that the screen itself was primarily intended for ex- 
aminations at 1,000 mm. and mapped accordingly). Hence the 
blind spot is set rather far out. This being understood, the com- 
parative results are unaffected. 

The blind spot was mapped out with a 4 mm. white disc 
(Traquair’s test objects). The colours blue, red, and green, were 
all charted from observations with 15 mm. discs. In every case 
the central and centro-caecal areas were tested by a 2 mm. red and 
green object. An assistant plotted the results as they were dictated 
to him. Readings both by daylight and by artificial light (two 
220 volt screened lamps at 1 foot, one above and one below) were 
recorded, 

The Perimeter.—Readings with the Cargill perimeter were 
made by using a 3 mm. white test object only. The periphery of 


the field was examined for fatigue contraction. The illumination of 
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this instrument is of the type called ‘‘standard’’ and the lamp is 
fixed beneath glass at one end of the arc. Charting is mechanical. 

Vitamin Factors.—In order to learn something about the visual 
reaction of the Indian and Iraqi inhabitants, the series of ‘routine 
tests’? coupled with the examination by the Birch-Hirschfeld 
apparatus and the Clement Clarke instrument were made. About 
one half of the number taken were strict vegetarians. All were 
employed on clerical duties. (The possibility of vitamin deficient 
diet was borne in mind in these cases with the consequent effects 
upon the reaction of the visual purple, in view of the work of 
Katharine Tansley” upon this subject.) 

Tobacco.—The question of smoking was considered, and the 
average amount of tobacco smoked appeared to be roughly 12-15 
cigarettes a day. Pipes were not commonly used. 

A note was made regarding the colour of eyes in each case. 

The 40 mm. Test.—The 40 mm. test in standard use in the 
R.A.F. was recorded in all cases with the exception of the mem- 
bers of the nursing staff of the hospital. This test consists in asking 
the examinee to blow by means of a mouth-piece and rubber tube, 
a column of mercury to 40 mm. and retain it there as long as 
possible. The reactions from general fatigue and debility, neuras- 
thenia, etc, are well and easily demonstrated from the resulting 
pulse response recorded in five second interva's during the experi- 
ment. It was considered important to make this test part of the 
routine in a country where general bodily fatigue might exaggerate 
ocular symptoms attributed otherwise to the pure influence of sun 
glare. Also on the ‘‘routine test’’ forms, space was allotted for 
noting any special points in the history of those under observation, 
such as hospital treatment for ‘‘Sand-fly fever,” etc. If the series 
of tests was broken, then the reason for this was noted. 


Part Three. 


Graphs, Tables, and Calculations. 
Interpretations of the Results Achieved and General Conclusions. 


It is now necessary to enter into the consideration of results. 
The period covered lies between May, 1930, and November, 1931. 
Examination and re-examinations proceeded throughout summer 
and winter, so that two hot seasons were separated by the cool 
period ; for it was considered important to ascertain the ‘‘factor of 
recovery’’ in the winter months as demonstrated by the routine 
tests (see Tables A and B). The Clement Clarke Apparatus was 
first used in October, 1931, and at the same time a study of the 
visual fields was commenced. 
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Routine Tests 


Visual Acuity.—(Average age of the 129 cases 22 years.) 

Certain changes took place. Cases were re-examined from five 
to ten times, so that the total tests for visual acuity rose to well 
over 800. Altogether 14 individuals were found to have fallen 
below their initial visual standard. In no case did the divergence 
pass beyond the range of 6/18, from 6/6. The more common 
form of refractive error was found to bé a low myopic or mixed 
astigmatism. The general tendency was always towards recovery 
during the cool weather. Only three of the fourteen cases demon- 
strated persisting errors. 
_ The occupations of the 14 cases under consideration were as 
follows : 


Armoured Car Company 
Drivers, Petrol... 
Fitters, Aero Engine ... 
Riggers, Aeroplane 
Pilots 
Acetylene Welder 


Total 


Accommodation Convergence and the Bishop Harman Test 


Accommodation. — Considered generally it will be noticed 
(Graphs No. 1 and 2) that the accommodation curves tend to 
rise in the spring, reach more or less a peak by August or 
September, and then fall with the onset of winter. The curves 
in detail are erratic and sharp peaked in many places. This can 
be explained in part by the fact that the number of cases available 
for examination from month to month inevitably varied. There 
is a very uncertain relationship between the uni-ocular accommo- 
dation values, with the exception of the Pilots group (Graph 1). 
Here the smoothness of the curves is striking when compared 
for example with that appearing in the Drivers M. T. group 
(Graph 2). Pilots are more careful in the use of anti-glare glasses. 
(Anti-glare flying goggles and ground spectacles are issued to 
flying personnel.) 

Convergence.—The convergence curve follows broadly the sweep 
of the curves for accommodation. The power of convergence shows 
a tendency to weaken in the summer months and to return to its 
original state with the departure of the hot weather. 

The Bishop Harman Test.—Response to this test is well shown 
upon the graphs which will be shortly analysed. The variations 
between summer and winter readings can be seen in all but the 
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graph for clerks (not published). An interesting general teature is 
the lack of symmetry between the curve for this test and the other 
curves upon the charts. 

Analysis of the Charts.—Before examining the curves, attention 
should ‘be given to the values arranged at the side of the graphs. 
It will be found that different space values have been given to 


GrapPH No. 1. Showing curves of Ocular Muscle Fatigues. The 

upper curve (Convergence) shows a peak of 9°5 cm. summer and a 

drop to 7 cm. winter. The three middle curves (Accommodation) 

show uni-ocular readings always higher than the binocular readings, 

with the left eye weaker than the right. Maximum binocular 12°4 

min, 10°8, uni-ocular readings up to 13°8 The lowest is that. for 
the Bishop Harman test, variations from 1 to 3°3. 


GRAPH No. 2. Note the more erratic nature of the curves as 
compared with graph No. 1. Convergence peak 12-13 cm., 
accommodation peak 13 cm., binocular and 14-16 cm. uni-ocular. 
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different tests. This has been done for the sake of clarity, and to 
prevent overlap of the curves wherever possible. 

Pilots —(Graph No. 1.) The most interesting feature here is 
the smooth sweep of the accommodation curve. There are no 
violent movements to be seen. Fatigue is present up to a point 
(peak 12°4 cm.) but binocular and uni-ocular reactions trace their 
way across the paper in close harmony. 

Convergence reaches a peak of 9°5 cm. 

The Bishop Harman curve tends to climb in the region of 
September. From November to March a drop is noticeable. 

Armoured Car Company and M. T. Drivers.—(M. T. Drivers, 

Graph No. 2. Armoured Car graph not published.) The curves 
taken in these cases show points of great interest. The peaks are 
sharp and erratic. There is a remarkable divergence between the 
uni-ocular accommodation readings. The Bishop Harman response 
is of the climbing type. 

Drivers of Motor Transport suffer more than those engaged in 
armoured car work. Here again the explanation may be found 
in the fact that anti-glare glasses are issued to members of the 
car crews for use on duty. 

Ground Staff.—(Graph not published.) ‘The sharp peak in the 
graph of these cases is not characteristic and its presence is due 10 
the fact that only two individuals were available for examination 
in March. The summer and winter responses run more or less in 
company. 

Clerks.—(Graph not published.) Here the outstanding feature 
is the persistent climb of the Bishop Harman curve. It never 
really settles in the winter, but continues its upward slope through- 
out. Its peculiar nature can be attributed to occupation inducing 
mental fatigue and loss of the desire to maintain fusion. 

The Group Graph—all trades.—(not published.) This graph 
demonstrates very clearly the fatigue peaks rising to the maximum 
about November, 1930, and sinking by stages to a lower level in 
February followed by a marked rise again in March, 1931. 

In the interpretation of these graphs it should be recalled that 
the summer of 1930 far exceeded in heat intensity that of any hot 
season in Iraq for the previous ten summers. (See p. 597.) 

In July, 1930, it will be seen that there is a general tendency for 
most of the curves to fall. 

This is considered due largely to the beneficial results of leave 
and change to the Rest Camp in the hills. 

The Phorometer Test.—Muscle balance for distance (20 feet) 
remained little affected. No marked alterations appeared and verv 
many cases commenced and finished their tests with orthophoric 
readings. A little hyperphoria showed itself here and there but 
did not exceed one prism dioptre. 
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The Light Sense Tests 


The Birch-Hirschfelé Lichtsinnpriifer.— Over 800 examinations 
were taken with this instrument. Variations were wide, and led 
_ to divergent results in many cases. The explanation of this hinges 
to a great extent upon the employment of the ‘“‘five spot disc.’’ 
The spots, yielding a low degree of illumination, tended to appear 
and disappear rapidly so that in general an accurate interpretation 
was difficult to attain. Those cases, which in the general darkness 
were by chance looking at the dial slightly off their fixation points 
numbered more spots, while others again seemed to, retain the 
after images as the slides passed across the source of light. The 
strength of suggestion with this instrument is very great. A group 
of cases averaged for May, August and December, 1930, will be 
found in Tables F and G with a final rommng taken from July, 
1931, figures. 

The Clement Clarke Test. —This instrument, although in little 
more than its experimental stage, has produced excellent and con- 
sistent results Groups of cases representing controls (of the 1931-32 
draft), pilots, ground staff, drivers of motor transport and clerks 
have been analysed and the results graphed (Chart No. 2, also Table 
D. To understand fully the significance of the chart thus displayed, 
it is necessary to pay particular attention to the figures framed in 
silhouette wherever they are shown above the blocked spaces. 
These squares denote the actual number of negative responses on 
the diaphragm set in the path of the variable light source (for 
description see Part 2). The diaphragm is capable of opening as 
far as ‘‘10’’ after which it is fully opened and no further readings 
can be made. 

Therefore the figures which show a negative response demon- 
strate weaknesses in the light minimum and threshold reactions 
beyond the registering capacity of the instrument. The chart 
is divided into four sections vertically. The upper section is given 
to the representation of light sense. Readings should be made 
across the sheet noting the designation dark smoke, medium smoke, 
etc. in each connection. The diagonally shaded areas represent 
quantity of light perceived. In reading these, reference should be 
made to the left-hand marginal figures which show the average 
diaphragm values recorded in each instance from zero upwards in 
a scale of one. 

Compare then the control readings with those of subjects who 
experienced one or more glare seasons. The control results very 
far exceed in the rapidity of their reactions the responses of all 
other groups to similar stimuli. For example take the reactions of 
the five groups to the four tests available in this instrument, the 
dark smoke glass being in place. 
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DARK SMOKE MED. SMOKE LIGHT SMOKE CLEAR 
LIGHT SENSE REACTION 


S 


SEQ 


Cuart 2. Block graph giving details of responses to the Clement 
Clarke Test. (See text, p. 590 and p. 598.) The black squares 
with numbers inset represent negative responses in spite of full 
diaphragm aperature ; the shaded columns show the position of the 
diaphragm averaged for the number of cases in each group. For 
example take the top extreme left column, it represents 3 negative 
responses and an average diaphragm of ‘'5’’ for the remaining 
cases in the group (Pilots). 
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DARK SCREEN 
Light Sense | Threshold . 


Light Sense Neg. | Clocks} Neg.| Time N. | Crosses 


Pilots (20) ove 4:5 1°8 18 5°4 


Ground Staff (9) 


_ Controls (10) ... 


Drivers (6) 


It will be seen that :— 

(a) Pilots gave 37 negative readings. 

(b) Ground Staff gave 23 negative readings. 

(c) Controls gave 11 negative readings. 

(d) Drivers of M. T. gave 16 negative readings. 
(e) Clerks gave 23 negative readings. 


Indian and Iraqui clerks produced results that were a little above 
the average for British clerks. They were inferior, however, in 
estimating the ‘‘time’’ section of the Threshold test. 

The readings for pilots are exaggerated to some extent because 
they represent a larger group, and because two of their number had 
some shortening at the red end of the spectrum. Nevertheless 
this total must be considered high and due in some degree to their 
work over the desert areas in the hot weather. Pilots have des- 
cribed the glare as so bad on one landing ground that they found 
it almost impossible to make a reasonably good landing in spite 
of a considerable number of flying hours to their credit. From 
personal experience as a pupil under instruction, partly upon this 
particular ground, it is easy to understand that the difficulty and 
visual strain in endeavouring to estimate distance and speed over 
a flat glare area, void of all vegetation or colour variation, is very 
great. 

The remaining comparisons may be made by referring to the 


blocked graph already mentioned (Chart No. 2.) 
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The Visual Fields 


The Central Field.—(Bjerrum Screen.)—Over 50 examinations 
were made employing the Bjerrum Screen as described in Part 2 
of this work. When the results of these examinations had been 
charted a further ten readings were made from members of the 
new draft arriving in November, 1931, so that a ‘‘control value’’ 
could be set upon the basis of the lighting system of this particular 
screen. It should be understood that tests made with the perimeters 
and with the Clement Clarke apparatus fell within the months of 
October and November, so that conditions were very similar. 

The controls had of course established a short acquaintance with 
increasing light intensity during the voyage out to Basrah in 
October. 

In the case of the fifty odd persons under routine observation 
whose fields were plotted, about half were examined by daylight 
illumination and half by artificial light alone (See Part 2), and all 
passed through the routine tests and the Clement Clarke test. One 
case among them was found to have a defective colour sense with 
shortening of the red end of the spectrum. The control group 
considered as a whole produced fields very definitely more full in 
all respects than those demonstrated in individuals who had passed 
through one or two hot seasons (See reproductions of Visual Fields, 
photos. No. 8-15.) 

Results by Artificial Light.—The results of examination by 
artificial light gave wide variations. Three cases registered fields 
corresponding to the normals of the control series. Of the 
remainder :— 

(a) Two showed fields practically full, but containing scoto- 
mata leading from the blind spot. ; 

(b) Three had full fields for blue, and contracted fields for red 
and green. 

(c) Nine were found to exhibit a general contraction, and three 
from these gave large or moderate scotomata to be described later. 

(d) Two cases had ‘‘inversion for blue’’ with marked contraction 
as well for red and green (the so-called “‘torpor retinae’’). 

Results by Daylight Illumination.—Examination by daylight 
illumination gave these results :— 

(a) Two cases produced readings similar to those of the control 
series. 

(b) Five were full in field for blue but contracted for red and 
green and one of these possessed an arcuate scotoma. ; 

(c) Thirteen gave fields that showed a tendency towards general 
contraction with arcuate scotomata in some cases. 
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(d) One case showed “blue inversion”’ with general marked con- 
traction for red and green; ‘‘torpor retinae’’ again. 

To complete this analysis it should be noted that two cases from 
the control series demonstrated small relative scotomata associated 
with the blind spot. For comparative tests and sketches see Tables 
H and J, 

Description of the Structure of these S cotomata.—It is well known 
that bright light and malnutrition are responsible for certain forms 
of ring scotomata. Traquair in his work on Clinical Perimetry 
says :—‘*These cases form a somewhat indefinite group in which 
the distinction between actual injury at the one extreme, and a 

psychical manifestation at the other is often obscure.”’ 

Speleers'$ in examining cases affected by a solar eclipse found 
three signs, namely, enlargement of the blind spot, annular. 
scotoma, and concentric diminution of the field of vision. 

In studying the prints of the field defects demonstrated in his 
paper, there is seen to be a broad similarity between these and the 
fields investigated in Iraq. He showed the presence of irregular ring 
scotomata with an incomplete secondary ring within the main 
circle. They differed, however, in being situated outside the blind 
spot and often well towards the periphery. 

Beauvois and Werdenburg, also working upon eclipse affected 
cases, described central scotomata. 

Giannantoni'4 reported upon four cases of dazzling by watching 
a solar eclipse. A central scotoma was present. The annular 
scotoma described by Jess was not a constant finding. Macular 
changes were present in two of the cases and absent in the other 
two. 

Jess demonstrated ring scotomata in 36 out of 51 cases seen. 

Ask'® described para-central scotomata as being present, more 
commonly than is usually supposed. 

The scotomata found during this investigation differ from the 
general type just mentioned. The following table will show that 
the peripheral field, as examined with the perimeter, may or may 
not be affected where scotomata are found to be present. 


Perimeter Charts 


Bjerrum Screen Charts (Standard Illumination) 


], Two cases showing scotomata } 1. Contraction present 
2. Five cases showing scotomata | 2. No contraction 


Daylight 


Artificial § 1, Four cases showing scotomata | 1. Contraction present 
Light 2. Two cases showing scotomata 2. No contraction 


Srupy OF SUN GLARE 1N JRAQ 603 


Of the 13 cases demonstrating ring or arcuate scotomata, the 
blind spot was always in the ring, or, in those cases where the 
opposing scotomata did not meet, in the line of the ring. 

From the total cases, three produced complete ring scotomata, 
and ten arcuate scotomata; periphera) contraction from the peri- 
metric standpoint being present as well. (See charted description, 
Tables H and I, giving the responses of these cases to many other 
tests.) 

A ring scotoma was found also in a case showing no peripheral 
contraction. 

There was considerable variation in intensity. Patches giving 
absolute scotomata wedged themselves into areas showing relative 
scotomata which in some cases were only faintly present. In the 
full ring types, two particularly demonstrated these characteris- 
tics, while the others, once the blind spot had been mapped out, 
gave only a relative defect for the remainder of their course. 

In position, all were para-caecal, sometimes being both supra- 
and infra-caecal, and at others only the one or the other. 

In shape, some tended to be circular and some arcuate. Of the 
Jatter form, the two sub-types were also to be found, namely, the 
nerve fibre bundle type, and the zonular type, which, while 
facing the fixation point, varied in their course about it, and in 
one case even hooked round it. 

The papillo-macular bundle escaped. That area, as already noted, 
was always tested thoroughly for white and for red and green with 
2 mm. diameter objects. 

Photographs from some of the charts have been reproduced in the 


text. (No. 8-15.) 


Perimetric Readings 


In Part 2 it has been stated that this instrument was used solely 
for examining the peripheral and intermediate zones, for white 
3/380. Beyond marking roughly the blind spot no analysis of it 
was attempted. 

From the 68 fields thus taken 29 demonstrated some degree of 
contraction usually of the regular concentric type. It was found 
that in all but one case the condition of contraction held also for 
colours on the Bjerrum Screen. Of the 39 fields however which 
were found to be full (when compared with control cases) 14 of 
them exhibited defects for colours on the screen and of these two 
gave marked inversion for blue. 

Ophthalmoscopic Examinations.—Repeated examinations of the 
fundus oculi, revealed no changes apparent by ophthalmoscopic 
examination. It must therefore be concluded that indirect sun-glare 
(as opposed to dazzling by a solar eclipse), while of sufficient 
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intensity to cause the field changes already described is unlikely 
to damage the retina sufficiently to produce visible lesions. 

The 40 mm. Test.—The table following shows the alteration 
in pulse response to fatigue in the months of May, 1930, and 
October, 1930 (See Part 2). 

35 cases were taken and averaged: the first 45 seconds only 
being utilized in each group. 


Initial Pulse Response to Fatigue 
5 second intervals 5 second intervals 


May, 1930 aa 7 77477 63 64 7 64 64 — 45 seconds 
October, 1930... 7 74 9 8} 84 8) 73 74 74 73 — 45 seconds 


It will be seen that although a slight increase in pulse rate occurs, 
especially in the early part of the test, this is well within normality 
and does not express an undue physical fatigue. 

Value of Anti-Glare Glasses against Unprotected Eyes.—It is 
always difficult to estimate exactly the value of anti-glare measures. 
Subjects var so much in the way they use spectacles or goggles 
as a protection against the sun. The blocked graph (Chart No. 3) 


ALL TRADES. 
1930 1930 


MAY JULY OCT MAY JULY OCT 


WEARING ANT? CLARE CLASSES. CASES NOT WEARING ANTI-GLARE CLASSES. 
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CuHartT 3. Block graph illustrating the value of Anti-Glare’ 

prophylaxis. Note the July reading left hand (glare glass 

wearing) group and compare with July reading right hand no 

protection group. Note also how a tendency to stop wearing 

glare glasses too soon (September-October) throws the figures 
for fatigues up in the left hand group (Oct.) 
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however, goes far to prove the value of such measures. 12 cases 
were taken in each of two groups. Half were known definitely to 
avoid sun glasses and half made a habit of employing them. The 
contrast is most striking; a marked variation occurring in July. 
In October the quality of the blocks tends to approach one another. 
This has come about because there is a general tendency to discard 
anti-glare glasses in late September. The result is a burst of 
residual glare for a few weeks upon eyes reasonably protected up 
to that time. 

Colour of Eyes.—When the ‘‘colour of eyes’ figures were 
examined so little did the fatigue factors vary that a graphic or 
other representation was found of no value. It may be said that no 
appreciable variation exists between blue, brown, or grey eyes 
considered in numbers and in terms of ocular fatigue resulting 
from the glare of the sun. 

These findings are interestings as they are confirmed by Elliot.” 

The Diet Factor and Smoking.—Nothing worth recording came 
to light in considering the question of smoking or diet. Readings 
in the dark were made with Indian clerks and Iraqui clerks as 
subjects with the Clement Clarke instrument. 15 out of 22 demon- 
strated reduced light sense. 

These men had of course spent their lives either in India or Iraq, 
some were vegetarians and others not. Although food values in 
Iraq may not be comparable to those in England yet there is not 
sufficient lack of Vitamin ‘‘A”’ in daily diets to cause reduced 
light sense or to exaggerate the readings where it is found to be 


present. 
Conclusions 

If we group together the results of the many and varied tests 
that have been used in this investigation it becomes evident that : — 

(a) It is exceedingly rage for any subject to experience the full 
glare of a hot season without producing objective signs of fatigue 
of the ocular system in some form or other. There may be no 
subjective signs in many instances, yet the presence of abnormal 
weakness or fatigue can be fully demonstrated in varying degree. 

(b) The 40 mm. mercury test shows that the pulse rate is greater 
in summer, but remains within normal limits. 

(c) A condition of mental inertia is demonstrable in many 
instances through the use of the Bishop Harman test. Most 
characteristic is the Bishop Harman curve for office workers 
already referred to. 

(d) Fatigue of accommodation and convergence is almost 
universal. 

(e) Reduced light sense and threshold is exceedingly common. 
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(f) Changes in the visual fields take place in many instances 
and show considerable variations. 

Peripheral contraction for white and for colours occurs and 
scotomata can be demonstrated in a number of instances. 

A functional element in certain instances is present and appears, 
not in those cases found at random, but in the hospital admissions 
for sun glare where the symptoms have become acute. (See case 
reports below). 

(g) Visible ophthalmoscopic changes do not occur through 
reflected desert sunlight. (In contradistinction to macular changes 
resulting from exposure to solar eclipse.) 


(i) ‘Colour of eyes is unimportant as a method of deducing glare 
susceptibility. 

(i) The careful use of anti-glare spectacles offers a valuable and 
proved means of ocular protection. 

Of the several trades which enter into the general scheme of 
administration, certain ones are more sites to the detrimental 
effects of sun glare than others. 


(1) Pilots appear to suffer more from deterioration of light 
sense than from extra- or intra-ocular muscle fatigue. 


(2) Drivers of Motor Transport tend to suffer more than any 
other group from fatigue of accommodation and from loss of the 
power to converge. A certain proportion of general transport is 
of necessity on the move during the heat and full glare of the day. 
Reflected glare is thus able to exercise its influence upon the 
driver. 

(3) Members of the clerical staff show a seitensis to ocular 
muscle weakness and to weakening of the power to maintain bin- 
ocular vision under stress. 

(4) Regarding the figures obtained from the examination of 
eight members of the nursing staff ih the routine manner, a 
relative proportion of ocular fatigue was found chiefly associated 
with the convergence and Bishop Harman readings. No charac- 
teristic feature was demonstrable. 


Part Four. 


Symptoms and Clinical Signs of Sun Glare (Photophobia Dolorosa 
Tropicalis). 
Prophylaxis and Treatment. 


There is no way by which we can differentiate the glare sus- 
ceptible case from the glare tolerant. No structure complex exists 
that stands denounced as an immediate capitulator to the influence 
of intense sunlight. A faint clue may be considered to lie not in the 
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eyes, but in the individual. We find that cases freely exhibiting the 
symptoms and clinical signs of sun glare tend, in many instances 
to be ‘‘highly strung,’’ or ‘‘nervous”’ or ‘‘temperamental.’’ How 
much the condition is primary, and how much it is induced by 
intense ocular discomfort, with enforced idleness in countries and 
areas where men keenly seek work in order to span the days, it 
is not possible to estimate. But it is a very characteristic feature 
and one not out of tune with a nervous system keyed high and 
ever receptive to divers stimuli in an exaggerated degree. The 
presence of chronic conjunctivitis in subjects who have not been 
abroad tends to create a susceptibility to sun glare. 


Symptoms and Clinical Signs 


The onset of sun glare may be dramatically sudden or quietly 
progressive. 

In its mildest form it produces a feeling of irritability in the 
eyelids which differs from that produced by dust and mild bacterial 
conjunctivitis, becoming suddenly and considerably worse in the 
presence of an increase of light intensity that would of itself have 
small influence upon the other forms of conjunctivitis named. 
Pronounced photophobia occurs early, lacrymation follows and 
headache appears as a rule about this stage, although it is quite 
common for frontal or occipital headache to exist as the sole 
symptom of sun glare intolerance. 

Sun headaches are fairly characteristic. The frontal type makes 
itself felt as a dull pain situated bilaterally an inch above the 
supra-orbital margin. 

There is sometimes a complaint of tenderness just where the 
supra-orbital nerve passes through its canal, or notch, as the case 
may be. In the occipital type of headache, the point of maximum 
discomfort is just inferior to the ext. occipital protuberance. 
Elliot!” describes a similar area of hyperaesthesia. A common 
time for this to appear is during or shortly after tennis, or other 
games, played without the protection of sun glasses. That head- 
ache should arise over this point is not surprising in view of the 
distribution of the visual areas in the brain. 


Clinical Signs 


The outstanding features are of course the extreme irritability 
of the conjunctivae, the vascular suffusion that ensues upon 
examination, and the profuse lacrymation upon exposure to almost 
any degree of illumination. Spasm of the orbicularis oculi and 
upward version of the eyeballs occur. To differentiate such a 
picture from cases of acute conjunctivitis, it may be said that no 
blepharitis forms, and no pus or muco-pus develops. Added to 
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these features is a definite tenderness of the globe on palpation. 
Pupil reactions are variable and show no characteristic points. 

Later, as the acute symptoms and signs abate, and it is possible 
to enter into fairly full investigation, it will be found that in many 
instances there is a moderate general contraction of the peripheral 
visual fields ; that reduction in the colour fields is present showing 
a great variation as to type (See charts and case notes), and that 
scotomata such as those previously described (Part 3) have 
appeared. Light sense and light threshold may be affected. In 
short we see a profound physiological upheaval set at times un- 
doubtedly upon a functional foundation. 


PROPHYLAXIS 


Types of Glasses 


Many forms of anti-glare glass exist but put broadly there is 
the type which reduces glare by its tint alone, and the type again 
in which the glass itself possesses special properties enabling it to 
absorb certain of the deleterious rays of the solar spectrum. 

Regarding tint alone, a light and moderately smoked glass 
gives much comfort; but the glass must be of good quality and 
contain no flaws or hidden refractive errors. As an example of 
the danger of using ‘‘any glass’? may be quoted the case of a 
child, aged five years, whose anti-glare glasses on casual inspection 
were found to show a spherical curyature equivalent to - 15 D.Sph. 

In selecting anti-glare glasses the psychological outlook must 
not be neglected. Certain colours, yellow and blues, seem to 
depress ; so also with any glass that is unnecessarily dark. 

We come now to types of glass which perform a dual function, 
reducing light intensity by their tint, and combating the harmful 
effects of certain solar rays by their power to absorb them. Better 
known in this connection are the Crookes’ lenses. Of these, the 
so-called B.1 glass is generally useful. The Crookes’ ‘‘ultimate’’ has 
in its time also proved valuable. It has been shown that plain glass 
will reduce the ultra-violet end of the spectrum to a certain degree, 
further reduction being attained by Crookes’, Euphos, Ultrasin 
and others. The reduction by absorption of infra-red rays is less 
easily obtained. Here Crookes’ glass, containing iron oxylate 
(No. 240) or ferric carbonate (No. 217) is useful, as also are the 
glasses recommended by Vogt, containing iron oxydal, but the 
ideal balance that will embody adequate reduction of either end 
of the invisible spectrum with simultaneous optimum translucency 
for the visible spectrum has not so far been completely realized. 
Tests in Iraq with a glass named Infrex are encouraging. Reduc- 
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tion of the infra-red end of the spectrum is very definite. An 
increase of the temperature of the surface of the glass is marked. 
Making use of reflection, it has been shown that certain metals; 
platinum, gold and silver in sufficiently thin layers can eliminate 
or reduce to a harmless percentage the injurious rays. The advan- 
tage here, is that heat from absorption does not accumulate to a 
troublesome degree. 


Frames 


No frames yet produced approach the ideal. Much remains to 
be perfected in the matter of design. To state the case broadly the 
glass diameter is almost invariably too small. Nor should the 
shape be round. Projection downward, oval in form to engage 
reflected glare, would undoubtedly prove an advantage. Well- 
fitting side pieces, made as dust proof as possible, yet giving access 
for air to minimise fogging are essential. Here fine mesh double 
thickness silk has proved better than any material so far put to 
practical test. Finally no anti-glare glasses or goggles should be 
constructed so that their bulk makes them unnecessarily awkward 
to carry. The ideal case should be flat faced and hinged so that 
no unnecessary strain is put upon frames and side pieces through 
pulling or pushing. 


Treatment 


Mild cases respond immediately under the protection of anti- 
glare glasses. For lid irritation a weak lotion such as the following 
used twice a day is helpful :— 


R. Zinc sulph. 
Zine chlorid. § 
Liq. hamamelidis m.xxx. 
Double strength saline ad. 31. 
Sig. dilute with equal parts of warm 
water and use twice a day. 


Some cases, relatively rare, are of sufficient severity to neces- 


sitate treatment in hospital. 
Here the problem is two-fold—(a) Local. (b) General. 


(a) Local Treatment . 


Atropine 0°25 per cent. b.d.s., or if that prove irritating, scopo- 
lamine hydrobromide 1/5th per cent. At the same time the lotion 
above mentioned is used. Excess of light is dealt with by em- 
ploying dark smoked glasses. 
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(d) General 


One must not overlook the functional element often associated 
with these cases. The conception of a darkened and silent room is 
wrong. These patients should be treated in the general wards and 
kept mentally employed by the daily affairs in progress around 
them. Solitude and consequent moping upon their visual hard- 
ships aggravates their condition and exaggerates their potential 
worries. In a few cases heterophoria may complicate the issue. 
The mydriatic should be stopped on the third day as a rule so 
that the pupils may regain their reactions before the patient faces 
the sun once more. Any refractive error should be corrected. 
Relapses sometimes occur and cases showing this tendency should 
not remain in a glare country. 


Cases 


For the purpose of illustrating the several features of the sun 
glare symptom complex the following three cases may be cited. 

(i) S/M. W., aged 39 years. Trade Fitter A. E. Period in Iraq 
one year. Colour of eyes brown. Admitted from Basrah. Employed 
on technical work. Complains of extreme ocular discomfort in 
sunlight. Quite unable to face any glare without dark glasses and 
even then experiences discomfort. Admitted for treatment. Found 
to be in a “highly strung”’ condition. 


V. Rt. 6/12. correction R.+0°25 D. Sph. 
- 1:00 D, Cyl. 105° 6/0. 


V. Lt. 6/9. correction L.+0% D. Sph. 
-0°75 D. Cyl. 60° 6/6. 


Visual fields showed contraction for colours. Blue field only 
slightly greater than that for red. Left eye even more affected 
with blue cutting red in places. Peripheral field for white 
contracted. 

Annular scotomata of irregular form clearly marked. 

Light sense tests showed slight reduction only. 


Muscle Balance Tests 


Binocular Accommodation.—19'5 cm. 
Uni-ocular Accommodation.— Rt.— 19°0 cm. 
Lt.—21°0 cm. 


” 
Convergence.—15°5 cm. 
Cover Test.—Bilateral divergence with tendency in left eye to 

lag before recovery. 
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Phorometer Test.—Slight tendency to neglect red. Slight Hyper- 
phoria. Fundi normal. 
Recovered after local and general treatment. 
(i) L. A. C., P. Age 33 years. Trade Fitter A. E. Period i in 
Iraq eight months. Colour of eyes blue-grey. 
Admitted complaining of marked glare intolerance. Headaches 
supra-orbital and at times occipital, also ‘‘nervous temperament.” 


V. Rt. 6/9. correction R.+0°25 D. Sph. 
-0°25 D. Cyl. 120° 6/6. 
Lt. 6/9. correction L.+0°25 D., Sph. 
+0°25 D. Cyl. 110° 6/6. 
Visual fields contracted for colours and for white. (Photos. 8 and 
9, 12 and 138.) Slight tendency to reduction in red sense along 
centro-caecal area 10° out. Large erratic scotomata of annular 
type in continuity with the blind spot, absolute in small patches 
and relative over the greater portion (See photographs Nos. 10 
and 11). 
Light sense and threshold tests show marked reduction in every 
phase. 


Muscle Tests 
Binocular Accommodation.—17'5 cm. 
Uni-ocular Accommodation.— Rt. 19°5 cm.; Lt. 24°5 cm. 
Convergence.—12 cm. 
Bishop Harman Test.—4 cm. 
Cover Test shows tendency for neglect to be present. 
Phorometer Test records a tendency to hyperphoria. 
Fundi normal. 
Responded to treatment. 
(iti) L.A.C., D. Age 21 years. Driver Petrol. Period in Iraq 


eight months. Colour of eyes grey. 
Definite refractive error present before coming abroad. 


Refractive state November 7, 1930. 
Rt. 6/18 partly, with +0°5 D. Sph. 
+175 D. Cyl. 150° 6/9. 
Lt. 6/9 partly, with +05 D. Sph. 
+125 D. Cyl. 175° 6/9. 
Had not then experienced a hot season. Refractive state when 


invalided. 
R. 6/60 with +1°00 D. Sph. 


+125 D. Cyl. 65° 6/24 partly. 
L. 6/18 with +2:00 D. Sph. 
+05 D. Cyl. 75° 6/9. 
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Complained of intense reaction to glare. Admitted to hospital 
on two occasions. ‘‘Highly strung’’ temperament. 

Typical clinical signs of glare susceptibility, photophobia, 
lacrymation, spasm of orbicularis, etc. 

Fields show peripheral contraction for white. Marked colour 
contraction. Large annular scotomata. (Photos. 14 and 15.) 
Relieved from his trade and invalided. 

These cases may be considered fairly typical. As it happens all 
three exhibited signs of the nervous instability already referred to 
in general terms. It appears that once the glare symptom com- 
plex has acquired mastership over a case, the controlling forces of 
the mind tend to waver. It should be realized, however, that in 
the process of following the visua) reactions of a large group of 
cases through the glare periods, a fair proportion will reveal 
conditions not far removed from those prevailing in the cases 
above stated without any external manifestation of neurosis... One 
can only assume that these cases suffering as they do excessive 
discomfort acquire a weakened nervous threshold, depression of 


which projects them across the border. 
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Colour Contractions. Treated in Hospital 
for Glare Asthenopia, recovered. (Case ii.) 


Puotro No. 9. Colour Contraction a little less marked 
in left eye, from same case as photo 8 above. 
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PHoTo No. 10. Bjerrum Screen. Right eye 
Annular Scotomata for White Glare Case ii, p. 611. 


4. G2 - Kor 


Puoto No. 11. Bjerrum Screen. 
Annular Scotomata (left eye), same case as No. 10. 


Dark areas represent absolute, pale areas partial 
Scotomata. 
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PuHoTo No. 12. Case (ii) Right Fye, presenting marked 
peripheral contraction for white (3/380). Suffered from 
Glare and received Hospital treatment, cured (p. 611). 


PHOTO No. 13. Case (ii) Left Eye showing even greater 
contraction for white. 
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PuHotg No. 14. Bjerrum Screen, Left Eye. 


Annular Scotoma (for white, 4/1500) —Glare, Case iii, 
p 611, eventually invalided. 


fenion im Tane 
12 Menras 


Puoto No. 15. Glare case iii, showing Annular Scotoma 
for white, 4/1500. Right Eye (see above). 
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ANNOTATION 


The Glasgow Clinic for Certification of the Blind 


An important paper by C. M. Smith and John Marshall appeared 
in the Lancet for July 9 and 16, 1932, giving details of the causes 
of blindness in 1,460 cases. It is to be hoped that all ophthalmic 
surgeons as well as all those who are interested in the problem of 
blindness will study the original. It is not possible, within the limits 
of an annotation, to give a full abstract of such a mass of statistical 
information as is here presented; but an attempt is made to skim 
~ the cream in the hope that all will turn to the original. 

Freeland Fergus, who was the principal mover in this matter, may 
well feel proud of the results which have been recorded to date. 
Prior to the year 1925, candidates for admission to the blind register 
were only in exceptional instances certified by an ophthalmic 
surgeon. In 1926, the first report by Freeland Fergus and 
Chalmers, dealt with a special survey of the adult blind population 
of Glasgow, and was noticed in our columns (Vol. X, p. 343). The 
recommendation that all persons seeking admission to the register of 
the blind should be examined by a board of, ophthalmic surgeons 
bore fruit, and in 1929 a:certifying clinic was established by the 
Joint Committee for the South-West of Scotland for the adminis- 
tration of the Blind Persons Act, 1920. 

This clinic isa regional one administered by the Joint Committee, 
under the control of the Medical Officer of Health for Glasgow. It 
has already served as a model on which similar clinics have been 
fashioned. The region served contains a population of 2,700,000, 
of whom 4,200 are on the blind register. Four ophthalmic surgeons 
attend two sittings a week, at which about a dozen cases are 
examined. The surgeons work in pairs, each pair constituting a. 
board. Their names are A. L. McMillan, H. Walker, J. A. Mortimer 
and John Marshall. It should be noted that the clinic is a certifying 
one; in many cases treatment is advised, but no treatment other 
than the prescribing of glasses is carried out. With regard to the 
source of candidates figures are available for one year only, 1931. 
In that year 246 applicants were examined and 109 found to be 
blind. Inthe same year at the request of certain public committees 
252 cases were examined and 195 of them found to be blind. In 
the same year 74 candidates for training at the Royal Glasgow 
Asylum for the Blind were examined, of whom 30 were found to be 
blind. The outdoor mission to the blind sends a large number of 
cases to the clinic; in the year in question 166 cases, of whom 91 
were blind, came from this source. The Transport Committee 
grants free facilities for travel in Glasgow to those blind who are 
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certified by the clinic. In 1931, 64 cases were examined on 
behalf of this committee and 45 certified as blind. The only hole 
in the net to date occurs in connection with the certification of 
blind children of school age, as, under the act, such cases are the 
responsibility of the education board. In view of the recommenda- 
tion of the joint memorandum on medical certification and standard 
of blindness arrangements have been made in Glasgow for the 
certification of all blind children of school age before admission toa 
blind school is approved; when these arrangements are completed 
‘the clinic will be a certifying unit for all purposes. Applicants 
unable to travel are examined at their own homes. Since the clinic 
opened in August, 1929, to the end of the year 1931, 249 such 
cases have been examined, of whom 86 per cent. have been found 
to be blind. 

The standard of blindness adopted is that advised by the Ophthal- 
mological Section of the Royal Society of Medicine in July, 1915. 
With regard to the collection and analysis of data the “ Hollerith” 
system has been found to be invaluable. This system has been in 
use in Glasgow for five years for routine departmental purposes. | 
The card for blind certification is appended to the paper. The list 
of causes of blindness has been drawn up on the basis of prevention. 
Group I contains congenital and undeterminate causes which, in 
the present state of our knowledge, are not preventable ; it includes 
myopia, glaucoma and cataract. Further subdivision gives the 
following six groups:—congenital and undetermined; infectious 
and toxic; traumatic and chemical; systemic diseases; not ascer- 
tained definitely; and lastly, no defect. A satisfactory code has 
been evolved from the data of the first 1,500 blind cases certified. 
The code is a three figure one, the essential point being that the 
first two figures represent the principal eye defect and the last 
figure the complication or sequel. Under this code a case of 
choroido-retinal disease with interstitial keratitis is recorded as 
075: 07 being the code figure for interstitial keratitis and 5 that for 
choroido-retinal disease. Emphasis is laid upon the care necessary 
in differentiating between primary and secondary cataract. 

The importance of studying border-line cases is also emphasised 
and provision is made for re-examination of cases not considered to 
be blind. 

Many statistical tables are given, much space being devoted to 
the actual causes of blindness in Tables 4 and 5 and examples of 
information obtained conclude this excellent piece of work. We 
trust that in congratulating Scotland on its pioneer work in this 
direction we have said enough to indicate the far reaching import- 
ance of the results here recorded. 
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MISCELLANEOUS 


(1) McKee, S. H., and Rabinowitch, I. M. (Montreal).— 
Lipaemia retinalis. The Canadian Med. Assoc. Jl., November, 
1931. 


(1) The rarity of lipaemia retinalis is apparent from the fact 
that the case now reported brings the number of records only 
to 42. The condition was first described by Heyl, of Phila- 
_ delphia, in 1880. As the name implies it is associated with excess 
of fat in the blood. In the first quantitative analysis, in this 
condition, made by Reiss, the blood contained 18°13 per cent. of 
fat. In 26 cases in which blood fat analyses were made, the lowest 
fat content, when lipaemia retinalis was detected, was 3°5 per cent. 
In all cases, subjected to repeated analyses, it was found that dis- 
appearance of the lipaemia retinalis was accompanied by diminution 
of blood fat, and’ Gray and Root “from a correlation of their 
chemical and cphthalmoscopic data in one of their cases, suggest 
-that the concentration of blood fat at which lipaemia retinalis 
develops is between 2°95 and 6 per cent.” 

Though lipaemia occurs in a variety of conditions, lipaemia 
retinalis is practically confined to diabetes. Of 39 cases of lipaemia 
retinalis, diabetes was present in 38. The severity of the diabetes 
appears to be an important contributory factor; an indication of 
this is the frequent occurrence of xanthomata in ‘cases of lipaemia 
-retinalis. They are seldom present in mild forms of diabetes. 

Of 37 examples of lipaemia retinalis in which the age is recorded, 
only three patients were over 40; the majority were under 30. 
Thirty-two of the 37 were’ males. © 

McKee and Rabinowitch give a full account of their case, 
occurring in a male, aged 14 years, who had been a diabetic for 
two years. Detailed analyses of the urine, and daily blood fat 
analyses and ophthalmoscopic examinations were made and recorded, 
over a period of 11 days. The highest blood fat percentage was 
10°91. “. .. There was still some evidence of lipaemia retinalis 
when the blood fat was only 1°65 per cent., and the fundi were not 
perfectly normal when the blood fat had decreased to 1°13 per 
cent.” This is lower than has been recorded hitherto. 

In the authors’ case xanthomata were present in large numbers; 
a photograph shows their distribution upon the face and arms. Of 
39 cases on record, this condition was noted in four. 

An excellent coloured drawing of the ophthalmoscopic appearances 
on admission to the hospital adds to the interest of this record. 


J. B. Lawrorp. 


628 
| 
| 
| 
| 
| 
4 
| 
| 
| 


629 


MISCELLANEOUS 


(2) Cave, H. A. (San Diego).—Temporal lobe lesions. Disturb- 
ances of the visual pathways. California and West. Med., 
p. 13, January, 1932. 

(2) Cave records the details of four cases of tesadion of the 
temporal lobe, in all of which field defects were of much value in 
localisation of the lesion. In three cases homonymous hemianopia 
was present—the other showing a quadrantic homonymous loss of 
field. He stresses the value in localisation, more especially as the 
general and neurological findings showed little more than the 
presence of a brain tumour. 

In two of the cases well-marked visual hallucinations were also 


present. 
R. C. DAvENporT. 


(3) Brain, Russell (London).—Exophthalmos of central origin. 
Brit. Med. Jl., p. 937, November 21, 1931. 


(3) In a short paper Russell Brain gives the notes of ten 
patients of a larger series where exophthalmos occurred in con- 
nexion with signs clearly pointing to an organic lesion of the 
central nervous system. 

He points out particularly that the exophthalmos may :— 

(1) Be associated with supranuclear ocular palsies, with external 
ophthalmoplegia or with internal ophthalmoplegia. 

(2) Be unilateral or bilateral and in the latter case equal or 
unequal in degree on the two sides. 

(3) Be associated with lid retraction or ptosis—again either being 
unilateral or bilateral, equal or unequal. There may be lid retraction 
on one side and ptosis on the other. 

(4) Occur with or without enlargement of the thyroid gland. 

(5) Occur with or without disturbance of sugar metabolism. 

From the combination of the disturbances shown by the cases in 
the group, he states that there appears to be no sharp line dividing 
exophthalmic goitre from certain cases of acute and chronic lesion 
of the nervous system involving especially the upper part of the 


midbrain. 
R. C. DAVENPORT. 


(4) Peter, Luther C. (New York State).—Clinical types of ocular 
pathology due to disease of the paranasal sinuses. Jl. of 
Med., March 1, 1931. 

(4) Asa sequel to a paper showing the effects of sinus disease 
in the causation of uveitis, Peter further brings evidence of the 
causation by sinus disease of (1) enlargement of the blind spot, (2) 
retrobulbar neuritis, (3) neuroretinitis and papillitis, (4) papilloedema, 
(5) chiasmal and tract disease, (6) residual optic atrophy in a large 
number of cases. 
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He finds enlargement of the blind spot an almost constant sign 
in sphenoid and posterior ethmoid disease. 
He has found spheno-ethmoidal disease as the cause of many 


cases of retrobulbar neuritis, finding disseminated sclerosis a com- 


paratively rare cause. At all events he found sinus surgery gave 
prompt relief in many cases, even in the absence of evidence of this 
disease. He considers the likely path of infection to be the central 
vein of the retina, stasis occurring in the cavernous sinus and 
allowing toxins to pass back into the venous circulation. The 
paper brings clinical records of all the types of ocular lesion quoted 
and the author finishes by stressing further the importance of sinus 
exploration even in the absence of signs, for he feels that the risk 
of such exploration is lower than that of atrophy resulting from the 
unrelieved ocular lesion. 
_R. C. Davenport. 


(5) Montanelli (Pistoia).—Vaccinia in the eye. (Lesioni 
vacciniche dell’Occhio. Lett. Oftal., March, 1931. 

(5) Montanelli has collected a large number of cases through- 
out ophthalmic literature, in which the virus of vaccine was 
inoculated in the eye, and has added five cases of his own 
observation. He groups the cases into two classes; those in which 
the patient infected himself from a previous vaccination, and those 
in which the patient was infected from another. The former cases are 
generally less severe than the latter, presumably because the 
infection of the eye takes place some time after the primary 
vaccination, when the patient has acquired some degree of immunity. 
The other class is more numerous and more dangerous. Not 


‘infrequently the infected eye is very seriously disorganised’ in spite 


of every care ; Montanelli insists on the importance of prophylaxis ; 
secondary infection in this way may be entirely prevented. 


HaROLD GRIMSDALE. 


(6) Tilley, J. L,O.—A case of xerostoma and xerophthalmos. 
Lancet, July 25, 1931. 


(6) This somewhat remarkable case of nervous disturbance 
affecting the eyes, nose and mouth, is described so concisely by 
Tilley that further condensation is difficult. It seems best, there- 
fore, to give the eye symptoms rather fully and merely to mention 
those relating to the nose and mouth. This childless married 
woman had suffered from epistaxis and “nervous coryza” in 
childhood, had had profuse sweats (mental agitation) at 15 years 
of age, followed when 21 years of age by diphtheria and paralysis 
of the soft palate. It is stated that she was highly strung, but 
that there were no symptoms of neurasthenia or hypochondria. 
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Subjected to severe mental agitation and strain (cause not stated) 
in June, 1925, she suffered suddenly from complete dryness of the 
mouth and throat, which interfered with articulation and deglutition: 
to the extent that neither function was possible without water. 
One may assume that this very ‘‘acute” condition must have to 
some extent passed off, for the author goes on to say :—‘ This 
incident coincided with the commencement of a gradual decrease 
in the amount of saliva and with a feeling of dryness in the nose.” 
A year later there were severe paroxysms of headache followed by 
decrease of lacrymal secretions (plural) and then, by 18 months 
after the original shock, “there was a complete cessation of all 
normal secretions from the eye, nose and mouth.” The eye 
symptoms will now be given textually :— 

“Vision and pupil reflexes normal. There is a complete absence 
of moisture on the eyeball and, however strong the emotion or local 
irritation, there is no lacrymal secretion. A constant accumulation 
of thick sebaceous material from the Meibomian glands covers the 
eyeballs and is most marked on waking or when the patient is 
worried or mentally agitated. The irritation which results from 
this secretion necessitates frequent efforts on the part of the patient 
to remove it. Collosol argentum has given some relief while other 
applications seem to increase the discomfort. Whether the 
Meibomian secretions are abnormally copious and tenacious or 
only seemingly so (due to the absence of secretions from the 
lacrymal and Krause’s glands) it is difficult to determine. On 
eversion of the upper eyelid the inferior lacrymal gland is seen to 
be to some extent atrophied, but the outlines of the Meibomian 
glands are well marked. There is some occlusion of the puncta 
lacrymalia and I have had difficulty in passing a sound.” 

The senses of smell, taste and sight are stated to be unimpaired 
and the author points out that the glands affected are those pro- 
ducing liquid secretion; further, that they are all capable of 
secretion is proved by the result of injection of pilocarpine. The 
author suggests the possible central mechanism of the trouble (see 
the original), and states that his most recent treatment has been 
injections of pilocarpine with a view to overcoming the diminished 


sensitivity of the reflexes to normal stimuli. 
ERNEST THOMSON. 


(7) Jaensch, P. A. (Breslau).—Hole at disc without ophthalmo- 
scopic findings. (Umschreibene Grubenbildung der Papille 
ohne ophthalmoskopischen Befund). Zeitschr.f. Augenheilk., 
Vol. LXXIV, p. 162, 1931. 

(7) Jaensch reports the case of an eye removed for melanotic 
sarcoma, in which microscopic sections showed an invagination of 
retinal tissue into the sheath of the optic nerve. Ophthalmo- 
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scopically there was no “hole” at the disc, probably owing to. the 
fact that this pocket of retinal tissue did net open on to the papilla. 
The condition is well shown in an illustration. 

ARNOLD Sorssy. 


(8) Larsson, S. (Stockholm).— Post-traumatic, consensual lower- 
ing of intra-ocular tension; further communication; an 
observed case. (Weitere Beitrage zur Kenntniss ueber 
posttraumatische, als konsensuelle intraokulare Drucksenk- 
ung beobachtbare Acta Ophthal., Vol. 


IX, p. 83, 1931. 


8) In a previous communication (Acta Ophthal., Vol. VIII, 


 p. 261, 1930) Larsson discussed the clinical data in connection 


with experimentally observed lowering of tension ‘in the unaffected 
eye in cases of uni-ocular injury. In this note the author reports 
on the findings in a case of squint in a boy, in whom an inexpert 
operator injected about 1/10 c.cm. of 1 per cent. novocaine into the 
globe instead of the orbit for the purpose of anaesthesia. Tension 
became lower in the undamaged eye than in the damaged one, 
being lowest on the third day after the injury. The undamaged 
eye took three weeks to reach its normal tension again, and the 


damaged eye seven weeks. 
ARNOLD Sorssy. 


(9) Frenkel, Henri (Toulouse).—Thoughts concerning some 
terms used in ophthalmology. (Réflexions sur quelques 
termes employés en Ophtalmologie). Arch. d'Ophtal., March, 
1931, 

(9) Perusal of Frenkel’s article not only interests, it also 
entertains. His opening lines contain a severe indictment of 
medical nomenclature :—‘* Medical terminology abounds in terms 
which are incorrect, inexact, misleading, badly chosen, badly con- 
structed. Ophthalmology is no exception to the rule.” 

While there will be general agreement that some of the terms 
employed in ophthalmology are inexact, they have become so firmly 
established by usage that the difficulty, if not the impossibility, of 
changing them must be recognized. Most of the old names were 
based upon erroneous ideas of pathology. 

Frenke) takes as examples several of the common terms used by 
ophthalmologists and indicates why he considers them correct or 
incorrect, generally the latter, We refer to some of them very 
briefly. 

His first bone of contention is the indiscriminate use of the terms 
parenchymatous and interstitial for the same variety of disease of 
the cornea. Deep keratitis, usually syphilitic, should be called 


interstitial. True parenchymatous keratitis is seen in the purulent 
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invasion of the cornea during gonococcal conjunctivitis or similar 


infection. 
Phlyctenular keratitis “‘ so-called because the anatomical element 


thereof is not a phlycten,” is another term derided by the writer, 
who also tilts at the terms Descemetitis (surely obsolete in English 
textbooks) ; blepharo-conjunctivitis; kerato-conjunctivitis; ocular 
contusion, which can have no claim to scientific or clinical accuracy ; 


traumatic choroido-retinitis ; and myopic choroiditis. 
His concern is not with a vain discussion about words, but with 


a desire that the term employed should correspond with the 
condition to which it is applied. 
J. B. LAwForb. 


BOOK NOTICES 


Die Intrakapsulare Starextraction von A. ELscunic. Julius 
_ Springer. 1932. Price, RM. 6.90. 
This short work by Professor A. Elschnig of Prague on intra- 
‘Capsular cataract extraction forms an addendum to the chapter on 


the operations for cataract which he contributed to the volume on 
eye Operations in the Graefe-Saemisch Handbuch, published ten 
years ago. 

Since the pioneer work of Pagenstecher and Colonel Henry 
Smith new methods in technique have been evolved, and what 
he regards as the most important of various modifications he has 
combined under the name of the Knapp-Tér6k-Elschnig operation 
(simple, and combined with iridectomy). This he describes with 
meticulous attention to detail, not only in the preparation of the 
field of operation (laying stress on the vital importance of the 
bridle-stitch through the superior rectus tendon, retrobulbar in jec- 
tion, and akinesia by the van Lint-Rochat method) but also in the 
steps of the operation, the complications that may arise in thecourse 
of and after, the operation, and the methods of dealing with them. 

He then gives a description. of the operations of Pagenstecher ’ 
Colonel Smith (with the indications for their employment) and 
Barraquer and of various modifications of extraction with the 
blunt capsule forceps. 

He concludes with a consideration of the general and special 
indications for intra-capsular extraction, and with some anatomical 
and clinical observations on the subject. 

The author here presents a comprehensive survey of recent work 
together with an extensive bibliography, and provides an admirable 
book of reference and guidance in an operation which, because of 
the safety and ease with which it can be carried out, he claims, 


every ophthalmic surgeon can and should practise. — 
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Praktische Fragen aus dem Gebiete des Augenzitterns der 


Bergleute von Professor Dr. J. OHM. Berlin, Verlag von 
Julius Springer. 1932. Price, RM. 6.60. 


‘Practical Questions on the Subject of Miners’ Nystagmus’’ 
by Dr. J. Ohm of Bottrop (Westphalia) is the latest of a series 
of monographs on different aspects of industrial hygiene, issued 
by the German Society for industrial hygiene, Frankfurt a.M. 

The author treats of the symptomatology of the disease, its 
frequency and influence on the capacity for work, the question of 
compensation, causes and prevention, and in expressing his own 
views on various points he makes throughout the book frequent 

_reference to, and criticises, those of writers in this country and in 
Belgium, where, as he remarks, the study of this subject has been 
more pursued than in Germany. 

At the outset he gives the German view of the symptomatology 
of miners’ nystagmus, viz., that the definition of the disease is 
summed up in the three cardinal signs, movements of the eyes, 
lids and head, and he sees no reason to assume a general miners’ 
neurosis—the ‘‘English’’ view; symptoms of neurosis, he admits, 
may and often do supervene, but are not essential elements in the 
disease. 

The change. in the definition of this affection in England in 
1913 has led to the prominence that has been given to subjective 
symptoms rather than to the objective signs in estimating the 
capacity for work, and to the prolonged invalidity, and may also 
foster malingering. In Germany the objective signs are taken as 
the guide of incapacity and compensation, and no ‘consideration is 
given to the question of impairment of vision or contraction of 
the visual field apart from the nystagmus. R 

In the discussion of the symptoms of the disease one finds the - 
views of the author frequently at variance with those of other 
writers; the oscillations of the eyes are not always rotatory .in 
character, during work in the pit the periphery of the retina does 
not function more than the fovea, the visual acuity during oscil- 
lation of the eyes is not practically normal. Contraction of the 
visual field, as described by various writers, he would put down 
to malingering. 

As regards the influence of nystagmus in miners on the capacity 
for work he deals at some length with the statistical returns, in 
which the figures published in Germany are compared with those 
in England, as well as with the statements of affected miners and 
the observations of ophthalmologists. 

The causes are described as twofold in character, (a) external, 
the deviations from the erect posture of the body necessitating an 
upward direction of vision, and the vibrations imparted to the head 
in the use of pick and shovel, and more recently the pneumatic 


¢ 
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hammer, plus the illumination (the theory of toxic action or infec- 
tion is rejected) and (b) internal, a predisposition associated with 
some fault in the vestibular apparatus. He does not agree with 
the theory of defective vision or errors of refraction as the cause, 
but thinks that a disturbance of the light sense is a more probable 
predisposing cause. 

This monograph gives a short but interesting survey by a 
German writer, who by his many papers and books has made 
a noteworthy contribution to the study of this wide and difficult 


subject. 


Centenary of Irish Medical Journalism. 


The June number of the Irish Journal of Medical Science cele- 
brates the centenary of the Dublin medical journals and in addition 
to the usual professional pabulum contains a very interesting 
account of the Dublin medical journals ; amemoir, by Sir Humphry 
Rolleston, of Sir Dominic Corrigan, Bart., with illustration, an 
excellent account by Dr. Kirkpatrick, of Sir William Petty and an 
account, by Professor Essen Méller, of Lund, of that rarest of 

Irish medical books, the Speculum Matricis Hybernicum. 

The admirable account of the Dublin Medical Journals is from the 
master-hand of Dr. Kirkpatrick, the General Secretary of the 
Royal Academy of Medicine in Ireland. It is safe to say that no 
one else could have done it so well. 

It appears that Ireland was not so forward in medical journalism 
as other parts of the United Kingdom, for prior to the year 1807, 
the only Irish publication in which it was possible for a medical 
contributor to publish a paper was the transactions of the Royal 
Irish Academy. A few papers by medical men who were members 
of that body had appeared at uncertain intervals; but the transac- 
tions cannot be regarded as a medical publication. 

In 1807 four Dublin practitioners started a quarterly journal of 
medicine. They were Hugh Ferguson, Francis Barker, Samuel Bell 
Labatt and Charles Hawkes Todd, the father of Robert Bentley 
Todd. The title was ‘‘The Dublin Medical and Physical Essays.” 
The journal was divided into three sections :—original papers, 
critical analyses of recent publications and medical and physical 
intelligence. In spite of its high standard the journal expired after 
its sixth number in June, 1808. Sir William Wilde said that it 
died from want of support. Dr. Kirkpatrick questions this and 
thinks that the appointment of Barker to the chair of chemistry 
may have been partly responsible. The circulation was probably - 
very small and copies of this paper are now scarce. 

For about ten years Ireland lacked a medical paper, but in 1815, 

Dr. John Cheyne and Dr. Edward Perceval with Abraham Colles 
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and C. H. Todd agreed to issue an annual volume of hospital 
reports. This matured in 1817 with the issue of the Dublin Hospital 
Reports. Five volumes appeared at irregular intervals, the last in 
1830. Todd died in 1826 and the last volume was edited by R. J. 
Graves. His proposal for a more regular publication in the future 
was not supported and the year 1832 saw the start of the Dublin 
Journal of Medical and Chemical Science, under the editorship of 
Robert Kane. ; 
In 1816 the Association of Fellows and Licentiates of the King 
and Queen’s College of Physicians in Ireland was founded. It 
continued in an active state till 1863-1864, when it was reconstituted 
as the Medical Society of the College of Physicians. Nineteen 


years later it amalgamated with the other Dublin Medical Societies 


to form the Academy of Medicine in Ireland. The transactions of 
the Association were supervised by William Brooke till his death in 
1829. Only one volume was published after his death and papers 
read before it appeared from 1832 onwards in the Dublin Journal 
of Medical and Chemical Science. 

Kane’s new journal was the first successful Irish medical journal. 
It appeared every second month and was divided into three sections. 
Kane gave up his connection with it in 1834,.and Jacob seems to 
have acted as editor for a short time. In 1842 the editors, Graves, 
Stokes and Porter resigned and were replaced by Hamilton and 
MacDonnell, while in 1845, Sir William Wilde became editor. He 
increased the size and brought it out quarterly. He served till 
1849. J. M. Neligan was editor till 1861, and then G. H. Kidd, 
till 1868. In 1868, James Little took control, he changed the paper 
to a monthly publication, with the title of the Dublin Journal of 
Medical Science. Shortly after Sir John W. Moore became editor. 

Since its foundation in 1882 the Royal Academy of Medicine in 
Ireland had published an annual volume of transactions until 1917. 
In 1920, a further volume was brought out. The cost of this nearly 
landed the Academy in the bankruptcy court, and as the Journal 
was in low water too, it was feared that both ‘would succumb, At 
this juncture the proprietors of the Journal proposed that the 
Academy should take over the Journal and publish it in place of 
its transactions. In March, 1920, the Academy came into full 
control and Sir J. W. Moore’s farewell to the office which he had 
held for 47 years was printed in February, 1920. The new venture 
was edited by A. K. Henry, who was succeeded in 1925 by the 
present editor Mr. William Doolin. Such is the history of the 
Irish medical journals. Though Irish medical journalism has passed 
through vicissitudes in the past, and its history forms rather a 
tangled skein, there is no doubt that the present journal is a first- 
class publication, and that this most satisfactory state of affairs 
may long continue is the fervent hope of everybody. 
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NOTES 


CORRESPONDENCE 


SIR WILLIAM READ’S TREATISE 


To the Editors of THE BRITISH JOURNAL OF OPHTHALMOLOGY. 


S1ks,—The great interest of Mr. Sorsby’s paper on Sir William 
Read’s Treatise prompts me to mention that there is a copy in the 
St. Thomas’s Hospital Library. 

Its presence brought me discomfiture and the Regius Professor 
at Cambridge, I think, amusement, for, in a historical note on 
Phlyctenular Ophthalmia for my M.B. thesis in 1926, I ingenuously 
gave Sir William as a reference, mentioning that he had added 
nothing to Banister’s description of a century earlier. 


I am, yours faithfully, 
HOWARD COVERDALE. 


AUCKLAND, 
N.Z. 


NOTES 


ee ae PROFESSOR TERRIEN announces the custom- 
Birtectionnesses in ary post-graduate course in ophthalmic surgery 
phthalmic Surgery to be held at the Hétel Dieu, Paris, during the 
last ten days in October, 1932. The course begins on October 21, 
and consists of lectures and practical work. A visit to the Institute 
of Radium will be included. A certificate will be issued to each 
student at the end of the course and the fee has been fixed at 300 
francs. Further information can be obtained from Professor Terrien. 


* * 


* 


* 


Library THE Memorial Ophthalmic Laboratory, Giza, 
Requirements § Egypt, sends us the following list of Journals 


and Periodicals required to complete sets :— 


Transactions of the Ophthalmological Society of the U.K., Vol. XLV, 1925. 
‘Royal London Ophthalmic Hospital Reports, Vols. XI-XIV. 
Ophthalmic Review, Vols. I-XXX. 


Ophthalmology, Vols. VIII, , IX. 
Transactions of the Amer. Ophthal. Soctety, 1864, 1865, 1867, 1868, 1871, 


1872, 1884, 1895, 1896, 1900, 1914, 1918, 1919. 
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Archives of Ophthalmology, Vols. XXXV-XXXVIII. 

Annales d’Oculistique, Vols, I-LXX, LXXVII-LXXVIII, LXXXIII-CXLV. 

Archives d'Ophtalmologie, Vols. I, XXXI. 

Ezlinische Monatsblatter fir Augenheilkunde, Vols. XXVIII-XLI. 

Graefe’s Archiv fiir Ophthalmologie, Vols. XXVI-LXXXIV, LXXXVI- 
CXXIII. 

Archiv fiir Augenheilkunde, Vols. I-XII, XLVI, XLVII, LXXXI-CI. 

Zentralblatt fiir die Gesamte Ophthalmologic, Vols. I-XXII. 


* 


* 


* 


* 


THE third Congress of the Societa Oto-Neuro- 

Italian Congress | Oftalmologica and the first Congress of the 

Societa Radio-Neuro-Chirurgica will take place 

on October 11, 12 and 13, under the presidency of Professor Carlo 

~ Ceni. (The Congress will be held in Bologna in the Neurological 
Clinic. The following subjects are for discussion :— 


1. Retro-bulbar Neuritis of Sinus Origin. 
2. The Present State of Pituitary Surgery. 

Application for admission to the Congress should be made before 
September 25. The price is 60 lira, and applications should be 
made to the Secretary of the Congress:—S. Orsola, R. Clinica 
Oculistica, Bologna. 


FUTURE ARRANGEMENTS 


1932 


October 4. Ophthalmological Society, at Eye 
Hospita 
October. 21 re iooh of England Ophthalmological Society, at 
Manchester. 
; November 11.—North of England Ophthalmological Socicty, at 
Bradford. 
December 9.—North of England Ophthalmological Society, at 
Leeds. 


1933 


j February 3.—North of England Ophthalmologlcal Society, at 
Newcastle-on-Tyne. 

1 March 3.—North of England Ophthalmological Socicty, at 

Liverpool. 

March 31.—North of England Society, at 

Sheffield. 
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CONTEMPORARY OPHTHALMIC LITERATURE 


American Journal of Ophthalmology. August, 1932. 


VERHOEFF. Concerning magnetic intra-ocular foreign bodies and their removal. 
PASCHEFF. Researches on the follicular diseases of the conjunctiva. 

PosER. Various types of ophthalmic lens corrections. 

Pascal.. The photoscope in retinoscopy. 

GREENE. Twocircle grid charts for measuring visual acuity and astigmatism. 
SHAPIRA. Heteroplastic ossification in the choroid. 

Lasky. The aetiology of phlyctenulosis. 

Crisp. The cross-cylinder tests, especially in relation to the astigmatic axis. 
SHOPE. A study in tonometric measurements. 


Archives of Ophthalmology. August, 1932. 


JonEs. Somaticovisceral functional disorders from eye-stress. 

Krause. Chemistry of the lens: I. Composition of albuminoid and alpha 
crystallin. 

FRIEDENWALD and CHAN. Pathogenesis of retinitis pigmentosa, with a note on 
the activity of Miiller’s fibres. 

TERRY. Histologic changes in an eye eight years after sclero-cautery puncture 
for separation of the retina. 

BEDELL. Significance of choroidal haemorrhage. 

LEVINE. Acquired cyst of the optic disc. 

BEIGELMAN. Elephantiasis of the eyelid. 

Davis. Metastatic carcinoma of the optic disc with report of a case. 

Wo FE and McLEop. Wound closure for intracapsular extraction of cataract. 

KLEIN-MONCRIEFF and RHODES. Tularemia: Some pathologic and clinical mani- 
festations with a report of two cases. 

BENEDICT and GOECKERMAN. Foreign proteins and gold in the treatment of 
uveitis. 

TAKATS. Surgery of the orbit. 


Revue d’Oto-Neuro-Ophtalmologie. April, 1932. 

Tournay. Cerebral localisation in neuro-ophthalmology. 

TERRACOL. The diagnostic interest of referred pain in the territory of the cranial 
nerves. 

Tomas and SCHAEFFER. Multiple and symmetrical cranial nerve paralyses 
appearing successively in a condition of generalised paralysis, infective 
or toxic. 

BoissEaAu and BrissauD. A case of amyotrophic lateral sclerosis with nystagmoid 
attacks. 

SEDAN and BERTHIER. Total and transitory bilateral sixth nerve paralysis. 


Klinische Monatsblatter fir Augenheilkunde. August, 1932. 


Poos. On the tension reducing factors in so-called osmotic hypotony. 

KUGELBURG. Ripple appearance in the retina as a sign of deformation of the 
posterior part of the eye. 

Loos. On bilateral neurofibromatosis of the lids, conjunctiva, cornea, lips and 
tongue. 

TuHIM. On the morphological difference between inclusion bodies and protozoa in 
inclusion conjunctivitis and urethritis protozoica. 

RuBERT. On affections of the lacrimal passages particularly in trachoma. 

Marx. Investigations on Pantocaine. 

WOLFFLIN. Final observations on my work on a new protective prosthesis for 

the prevention of X-ray injuries to the eye. 
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GOLDMANN. A case of sub-epithelial corneal haematoma. 

BANNES. The hypotony in diabetic coma, its clinical meaning and criticism of the 
attempted explanation. 

GOLDFEDER. On the operative treatment of iridodialysis. 


Zeitschrift far Augenheilkunde. August, 1932. 


MUuHLENSand My.ius. Two cases of Onchocerca caecutiens from Mexico, 
BACHSTEZ. On pseudo-tumours of the lids. ; 
FREYLER. An observation on cystoid degeneration of the retina. 

GOLDSCHMIDT. A shot injury to the eyes and its results. 
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